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ISSUES

An important function of the Department of Naturd Resources (DNR) is to make recommendations to
the Naturd Resources Commission (NRC) concerning methods and manner of take of species under
Commission authority. All recommendations are developed with consideration of the biologica and
socid impacts of proposed changes and are based on the best available scientific information.

The supplementa feeding of deer, and in some locdities ek, is apopular activity in many parts of the
gate. The DNR was asked to examine the issue of supplementa feeding of deer and ek and provide
background information on the issue of feeding deer to the NRC and Michigan Department of
Agriculture (MDA). The purpose of this paper isto review the biologica and socia implications of
regulating or restricting the supplemental feeding of deer and dk. This paper will focus on atificid
feeding, athough results from studies done on baiting can aso be applied. Whitcomb (1999) presents a
thorough review of baiting issuesin Michigan.

For purposes of regulation, supplementa feeding is defined as: The process of placing food, either
natura or artificidly produced, with the intent of supplementing the naturaly occurring food available to
deer or dk in their norma home range. Supplementa feeding does not include leaving unharvested
agricultura crops or leaving of agriculturd productsin place after normaly accepted harvest processing
methods are used, cutting of native vegetation, or artificialy fertilizing herbaceous or woody Stes.

Baiting is defined as: The placement of food, ether naturdly or artificidly produced, with the intent of

attracting deer or ek during an open hunting season on either species. Itisillegd to harvest ek over
bait in Michigan.
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Supplementd feeding is undertaken for avariety of reasons. to minimize winter mortality, increese the
number of deer in an areq, or for wildlife viewing. Feeding is primarily practiced during the winter
months, while baiting takes place primarily during an open hunting season on deer (Whitcomb 1999).
However, in some areas of Michigan, private groups and individuals feed year-round.

The biologica concerns regarding feeding of deer and ek include disease transmission, effects on
movement, effects on habitat, and effectivenessin increasing surviva. Socid issues associated with
feeding include public perception, wildlife viewing recreation, and economics. Controversies exist over
whether deer numbers should be maintained at high levels by the use of supplementd feeding. These
sustained high numbers can result in crop damage problems for area farm producers and habitat
damage. Others chalenge the ethics of maintaining a species popul ation above the capacity of which
the natural habitat can support using a process that relies on feeding during winter. In suburban areas
and well-populated rurd localities, feeding can concentrate deer and create problems for neighboring
landowners who object when deer browse landscape vegetation. Large numbers of deer attracted to
and maintained by feeding in such areas can dso present safety hazards to local automobile traffic
(Langenau 1996).

BACKGROUND AND DISCUSSION
BIOLOGICAL ISSUES
CATEGORIESOF ARTIFICIAL FEEDING

Artificid feeding has been characterized as either supplementa or emergency in nature (Mautz 1978,
Voight 1990). Supplementd feeding is done to augment forage regardless of winter conditions (Voight
1990). This practice has increased over the last 20 years in the Great Lakes region (Lewis 1990, as
cited in Doenier et d. 1997). Emergency feeding is defined as supplying feed to deer a times when
their food supply islow or inaccessible (Voight 1990). In Michigan, thisis primarily done in the Upper
Peninsula during savere winters (Langenau 1996).

HISTORY OF FEEDING POLICY IN MICHIGAN

In the late 1950s, the Game Division adopted a policy opposing the use of artificid feed on alarge-scale
basis. This policy was amed primarily at emergency winter feeding by the agency, but it dso

recognized that individuas would supplementaly feed deer on private land. The policy did recognize
that the Conservation Department would provide the best technica information to reduce the potentia
problems that might be caused by those private efforts.

In 1961, Public Law 87-152 was passed, which dlowed government surplus grainsto dleviate
emergency conditions for resdent wildlife. In response, the Conservation Department developed Game
Policy Number 82, which established policies and procedures to alow for the feeding of surplus corn to
deer for emergency purposes. This policy noted that the limitations of artificid feed asaregular tool of
deer management are well known to the agency. The policy dso recognized that in true emergency



Stuations, artificial feeding can save some deer for a subsequent harvest, but to be successful, the
method of feeding was very important. Surplus corn was used as emergency food during four separate
winters (1961-62, 1964-65, 1968-69, and 1970-71).

DISEASE

A mgor biological consderation of feeding deer is the increased potentid for disease transmission
whenever animas are concentrated (Leopold 1933). As part of the evauation of the bovine
tuberculogs (TB) eradication process in Michigan, research has been conducted to determine the
effects of feeding and baiting on deer movement, migratory patterns, and behavior. The scientific
community believes that the maintenance of bovine TB in Michigan white-tailled deer is directly related
to supplemental feeding (Schmitt, et a. 1997). In responseto the TB outbreak, the MDA prohibited
supplementd feeding of deer and ek within the Bovine TB Management Area.

Another disease of deer that has been observed in free-ranging deer and elk in Colorado and Wyoming
and captive deer and elk in South Dakota, Oklahoma, and Nebraska is chronic wasting disease.
Evidence suggests infected deer and elk probably transmit the disease through anima-to-anima contact
(Williams and Y oung 1980, Miller, Wild and Williams 1998). Chronic wasting disease seems more
likely to occur in areas where deer or ek are crowded or where they congregate at man-made feed and
water dations. Artificia feeding or baiting of deer and ek may compound the problem (Williams and

Y oung 1980, Miller, Wild and Williams 1998). This disease has not been found in Michigan; however,
dueto its spread in the western U.S,, it remains a potential problem (T. Cooley, DNR, Rose Lake
Wildlife Lab., East Lansing, MI, pers. comm.).

There are severd other diseases that affect white-tailed deer in varying degrees across North America
Many of these diseases are adso trangmittable to domestic cattle. These include anthrax, blackleg,
brucellos's, hemmorhagic disease, vescular somatitis, leptospiross, listerioss, tularemia, angplasmoss,
and brainworm (Hurley 1995). Blackleg has been reported in Michigan in association with deer that
had been injured during capture. Hemmorhagic disease outbresks have occurred in Michigan, dthough
the effects were not widespread (T. Cooley, DNR, Rose Lake Wildlife Lab., East Lansing, Ml, pers.
comm.). Brainworm is present in Michigan deer, but it is of no public hedth sgnificance snceit is not
infective to humans (T. Cooley, DNR, Rose Lake Wildlife Lab., East Lansing, M1, pers. comm.).
Brainworm has been shown to be lethd to other animals such as ek, moose, and woodland caribou
(Anderson 1972, Kistner 1982). The spread of disease isrelated to deer dengity, stress, and increased
number of anima-to-anima contacts (Davidson 1981).

Enterotoxemia, a disease resulting from overeating, affects winter stressed deer subjected to
supplementa feeding. The use of high-energy, high-carbohydrate foods such as corn affect the
microflorain the deer rumen. The overeating of these food sources increases the fermentation that
occurs in the deer’ s rumen. This causes bloating, diarrhea, enteritis, and possibly death. This disease
occurs dmost yearly in Michigan, dthough it reported in relaively low numbers (T. Cooley, DNR, Rose
Lake Wildlife Lab., East Lansng, MI, pers. comm.).



EFFECT ON MOVEMENT PATTERNS

Supplementd feeding may delay deer migration to winter habitats keeping deer in areas lacking natura
food sources and lead to starvation when sources of supplementa feed are stopped (Ozogaand Verme
1982).

HABITAT

Feeding deer may aso affect surrounding habitats. Doenier et d. (1997) reported that deer remainin
close proximity (<300 m) to supplementa feeding Sites. Examples of habitat changes due to over-
browsing on private club lands include changes in tree species composition, suppressed forest
regeneration, and delayed development of stands (Michigan DNR 1993). Ozoga and Verme (1982)
noted that after four seasons of concentrated foraging by deer, biomass of vegetation was reduced and
some plant species composition was changed. Ullrey observed that afood supplement block caused
deer to concentrate in the vicinity of the block and speculated that this may increase deer impacts on the
natura vegetation inthe area (D. Ullrey, MSU, Anima Science Dept., E. Lansing, M, letter in DNR
files, Jan. 26, 1993). Doenier et a. (1997) dso reported that regardless of winter severity and the
quantity of supplementa feed consumed, deer continued to browse. Schmitz (1990) aso noted that
even given an unlimited amount of supplementd food, free-ranging deer continued to browse.
Throughout winter, Doenier et d. (1997) found that supplementa feeding had an increasing effect on
browse pressures, compared to sites without feed.

Northern white cedar is sengtive to browsing, and long-term damage may result to stands due to deer
browsing. Many of these stands are used as yard areas in the Upper Peninsula and Northern Lower
Peninsulaand are critical to the white-tailed deer in the north (Bartlett 1938). Supplementa feeding
may positively affect reproduction rates (Ozogaand Verme 1982) and may raise population levels much
higher than the natural habitat can support. This further exacerbates the over-browsing problem in the
area. It dso makesit impossible to maintain deer populations within limits of the habitat carrying
capacity, which is probably the sngle, most effective means of reducing dendty dependent problems
including infectious diseases (Davidson 1931).

EFFECTIVENESS OF EMERGENCY FEEDING

Emergency feeding can benefit a deer herd in two primary ways. Fird, feeding can reduce winter
mortdity of winter-stressed deer (Baker and Hobbs 1985). Deer must survive on fat reserves that they
have accumulated during the previous summer and fal (Mautz 1978), and artificid feeding would dow
the depletion of these reserves. Second, feeding can increase the surviva of fawns born the following
spring. Verme (1977) reported that fetal growth is reduced in winter-stressed, pregnant does and
suggested that subsequent surviva of these undersized fawns would be reduced. However, both
benefits are aimed at holding deer populations around the actua carrying capacity. In practice,
however, large-scae emergency feeding efforts have not shown positive benefits mentioned above
(Bartlett 1938, Gerstell 1942, Carhart 1943, Hesselton 1964, Langenau 1996).



Feeding deer to prevent catastrophic winterkill has been tried in many states. Michigan used surplus
corn during four separate winters (1961-62, 1964-65, 1968-69, and 1970-71) to help deer survive on
over-browsed deer range (Langenau 1996). In these ingtances, feeding was found to be ineffective.
The cost of large-scae, emergency feeding projects do not warrant the return of increased deer
surviva. However, such programs are very expensive. It cost $82.69 per deer to supplementaly feed
deer throughout the year and about $36.75 per deer through winter (Langenau 1996). The
ineffectiveness of reaching sgnificant portions of the winter deer population isamgor factor in reducing
the effectiveness of emergency feeding (Minnesota DNR 1991).

SOCIAL ISSUES
PUBLIC PERCEPTION OF EMERGENCY FEEDING

Padt attempts at emergency feeding by the Michigan DNR sent the wrong message to the public and
reinforced erroneous ideas about deer management. People thought that deer could be stockpiled
beyond the carrying capacity of the range. Government feeding did not increase public willingness to
harvest antlerless deer through regulated hunting. Despite extensive feeding of deer in the Upper
Peninsulain 1970-71, the public asked for amoratorium on antlerless deer hunting in 1971 (Langenau
1996).

Large-scde emergency feeding is very expensive and detracts from a Department's ability to do other
deer management work. In sites such as Minnesota, the cost of distributing 105,000 bushels of cornin
1971 was about $100,000, which was dmost equd to the Minnesota Wildlife Division’s budget for
deer habitat management that year. Effortsto feed deer reduced the time available for other
management programs (Minnesota DNR 1991).

FEEDING ASAWLDLIFE RECREATION ACTIVITY

Feeding deer (and other wildlife) isapopular and highly vaued pasime in Michigan. Many people
enjoy wildlife viewing at feed stes. The animal's often become habituated to the presence of humans
and dlow for close approaches. Thereislittle documentation on exactly how many Michigan resdents
feed deer and ek, but it is perceived to be significant (Nelson and Schomaker 1996, Garner 1998).
Among private landowners that responded to a 1996 survey (Nelson and Schomaker 1996), 78.3
percent of those that reported deer crop damage participated in deer viewing on their property.

Further, these same respondents reported that either they or others: grew crops for deer (19.2 percent),
placed feed for deer outside of deer season (16.8 percent), and/or placed bait for deer during hunting
Season (19.2 percent).

ECONOMICS
Another socid issue that should be considered is the economic effect of aban or restriction on feeding.

Mogt surveys have focused on the economic vaue of baiting and have not examined feeding asa
Separate activity. Winterstein's (1992) survey estimated that bait was vaued in excess of 50 million



dollars. It isassumed that the economic vaue of feeding would be in addition to the value of baiting.
Garner (1998) identified a number of stakeholders that benefit from sales of deer food, including
farmers, transporters, and merchants. Kenneth Nye at Michigan Farm Bureau (MFB) reported that
feeding and baiting generated a minimum vaue to farmers of about 15 million dollars and 2-3 times that
amount to retaillersin 1995. He noted some farmers started new businesses to take advantage of these
new markets. These new businesses were primarily in the northern part of the state in areas that
previoudy did not support them. Carrot growers probably benefited the greatest from the increased
interest in feeding and baiting because there was not previoudy a market for culled carrots. This
resource is worth 2-3 million dollars annudly in Michigan (K. Nye, MFB, Lansang, MI, pers. comm.)
In 1995, MFB suggested support for regulating baiting if it could be done early enough to alow farm
producers to adjust their seed orders or locate additional markets for the deer bait. 1n 1998, MFB
passed a resolution supporting a statewide bait limit of five gdlons, and it approved of legidation to
prohibit deer feeding statewide. The economic effects of contracting disease in both wild and domestic
cervids are shown throughout history. In Michigan, the economic cogs to the agricultura industry to
contain the spread of TB tranamitted between free-ranging deer and domestic livestock are estimated at
16 million dollars annudly. The cogt to eradicate TB in free-ranging deer in northeast Michigan will aso
be sgnificant.

CONCLUSIONS

The question of supplemental feeding creates conflict between a policy to manage a Sate resource to
provide ecologica benefits and a variety of socid needs and the policy to provide wildlife-rdated
recreationa opportunities. To feed deer as ameans of expanding population numbers beyond norma
carrying cagpacity to maximize deer harvest or wildlife viewing opportunities diminishes and compromises
other management godls. Thisis true whether feeding is done by citizens or by state agencies. In
addition to this fundamenta conflict, supplementa feeding can creste a host of specific problems.

Research data suggest that supplementa feeding of deer has the potentid to increase disease
transmission through close anima contacts with food, feces, urine, and other animals at the feed pile.
Thisis epecidly true when feeding during winter concentrates animas for a prolonged period of time.
Concentration leads to close anima-to-anima contact and stress that may facilitate transmisson of
diseases such asbovine TB. While TB isthe main focus of disease at thistime in Michigan, thereisa
potentid for other diseasesto be involved e sawhere in the state. Supplementad feeding creates
appropriate conditions for pathogenic forms, and extensive feeding could contribute to this problem.

The effects of feeding on factors such as deer movements, habitat damage, and deer behavior have
been widdly studied. Practica experience has shown that the cost of large-scale deer feeding programs
far exceeds the value or advantages that might be gained. Supplementa feeding of deer may cause
serious range deterioration in the areas where deer are fed, causing a drastic decline in the “natural”
carrying capacity of therange. The deer fed successfully one winter will be present to reproduce and
compound the food-shortage problem the next year. |If feeding is carried out year after year, without an
adequate deer harvest, the cost and effort to maintain afeeding program large enough to handle the
extra deer will “snowball.”



There are strong economic interests in the issue of feeding and baiting with its net vaue estimated a
over 50 million dollars annudly in 1991. In Michigan, the economic codsts to the agriculturd industry to
contain the spread of TB transmitted between free-ranging deer and domestic livestock are estimated at
16 million dollars annudly. The cost to eradicate TB in free-ranging deer in northeast Michigan will dso
be sgnificant.

Based upon the review of thisissue, the Wildlife Divison supports the effort to diminate the
supplementd feeding of deer and dk in Michigan through the placement of agricultura products.
LITERATURE CITED

Anderson, R. C. 1972. The ecologica reationships of meningeal worm and native cervidsin North
America. J Wildl. Diseases. 8(4):304-310.

Baker, D. L. and N. T. Hobbs. 1985. Emergency feeding of mule deer during winter: testsof a
supplementd ration. J. Wildl. Manage., 49:934-942.

Bartlett, I. H. 1938. Whitetalls, presenting Michigan's deer problem. Game Div., Mich. Dep.
Consarv., Lansing. 64pp.

Carhart, A. H. 1943. Fdlaciesin winter feeding of deer. Trans. North Am. Wildl. Conf. 8:333-338.

Davidson, W. R. 1981. Disease prevention and control. Pages 424-433 in W. R. Davidson, ed.
Diseases and parasites of white-tailled deer. Tall Timbers Res. Sta., Tallahassee, FL. 458pp.

Doenier, P. B, G. D. DelGiudice, and M. R. Riggs. 1997. Effects of winter supplementa feeding on
browse consumption by white-tailed deer. Wildl. Soc. Bull., 25(2):235-243.

Garner, M. S. 1998. Eradicating bovine TB in white-tailed deer in Michigan: identifying avenues of
within-herd transmission. Ph.D. Research Proposd. Mich. State Univ. 50pp.

Gegdl, R. 1942. The place of winter feeding in practica wildlife management. Penn. Game Comm.,
Res. Bull. 3. 121pp.

Hesselton, W. T. 1964. Winter deer feeding—good or bad? N. Y. State Conserv. 19(3):8-9.
Hurley, S. S. 1995. Disease transmission. Pages 110-111in W. J. Vander Zouwen and D. K.

Warnke, eds. Wisconsin deer population goas and harvest management environmental
assessment. Wisconsin Department of Natural Resources. 327pp.



Kistner, T. P. 1982. Diseases and parasites. In ek of North America ecology and management, ed.
J- W. Thomas and D. E. Towelill, pp.181-218. Harrisburg, PA: Stackpole Books, Inc. 736pp.

Langenau, E. E. 1996. Artificid feeding of Michigan deer in winter. Michigan Dept. of Naturd
Resources, Wildlife Divison Rep. No. 3244, Lansing. 4 pp.

Leopold, A. 1933. Game Management. Charles Scribner’'s Sons. New York, NY. 481pp.

Lewis T.L. 1990. The effects of supplementa feeding on white-tailed deer in northwestern
Wisconsin. Ph.D. Thess, Univ. Wisconsin, Madison. 128pp.

Mautz, W. W. 1978. Nuitrition and carrying capacity. Pages 321-348inJ. L. Schmidt and D. L.
Gilbert, eds. Big game of North America: ecology and management. Stackpole Books,
Harrisburg, PA. 494pp.

Michigan Dept. of Naturd Resources. 1993. Deer and bear baiting: biologica issues. DNR
unpublished report. 17pp.

Miller, M. W., M. A. Wild, and E. S. Williams. 1998. Epidemiology of chronic wasting diseasein
captive rocky mountain elk. J. Wildl. Diseases. 34(3):532-538.

Minnesota Dept. of Natural Resources. 1991. Costs and effects of the 1989 winter emergency deer
feeding project. DNR Report to Minnesota State L egidature. 6pp.

Nelson, C. M., and A. Schomaker. 1996. Characteristics, attitudes, preferences and behaviors of
private, non-industrial southern Michigan landowners of > 10 acres concerning white-tailed
deer. Federa Aid in Wildlife Restoration Report W-127-R. Michigan Dept. of Natural
Resources, Wildlife Divison, Lansing, MI. 75pp.

Ozoga, J. J,and L. J. Verme. 1982. Physical and reproductive characteristics of a supplementaly fed
white-tailed deer herd. J. Wildl. Manage. 46(2):281-301.

Schmitt, S. M., S. D. Fitzgerdd, T. M. Cooley, C. S. Bruning-Fann, L. Sullivan, D. Berry, T. Carlson,
R. B. Minnis, J. B. Payeur, and J. Skarskie. 1997. Bovine tuberculosisin free-ranging white-
tailed deer from Michigan. J. Wildl. Diseases. 33(4):749-758.

Schmitz, O. J. 1990. Management implications of foraging theory: evauating deer supplementd
feeding. J. Wildl. Manage. 54:522-532.

Verme, L. J. 1977. Assessment of natd mortality in Upper Michigan deer. J. Wildl. Manage.
41:700-708.



Voight, D. R. 1990. White-tailed deer in Ontario: background to apolicy. Ontario Ministry Natura
Resources. 106pp.

Whitcomb, S. D. 1999. Deer baiting issuesin Michigan. Wildl. Div. Issue Rev. Pgper 5. Michigan
Dept. of Naturad Resources, Wildlife Divison, Lansing, MI. 11pp.

Williams, E. S, and S. Young. 1980. Chronic wasting disease of captive mule deer: a gpongiform
encephaopathy. J. Wildl. Diseases. 16:89-98.

Wintergtein, S. 1992. Michigan hunter opinion surveys. Federd Aid in Wildlife Restoration Report
W-127-R. Michigan Dept. of Naturd Resources, Wildlife Divison, Lansing, MI. 49pp.

Wildlife Divison Contact Person: Scott Whitcomb, (517) 373-1263

Equal Rights for Natural Resources Users

The Michigan Department of Natural Resources (MDNR) provides equal opportunities for employment and for access to Michigan’s natural resources. State and/or Federal laws
prohibit discrimination on the basis of race, color, sex, national origin, religion, disability, age, marital status, height or weight. If you believe that you have been discriminated against
in any program, activity, or facility, please write the MDNR, Office of Equal Opportunity, Litigation and Program Services, P.O. Box 30028, Lansing, MI 48909-7528, or the Michigan
Department of Civil Rights, 1200 6th Avenue, Detroit, Ml 48226, or the Office of Human Resources, U.S. Fish and Wildlife Service, Washington, DC 20240.

This publication is available in alternative formats. For additional information or assistance on this publication, contact: MDNR, Wildlife Division, P.O. Box 30444, Lansing, M|
48909-7944.




